Effects of glaucocalyxin A on human liver cancer cells as revealed by GC/MS- and LC/MS-based metabolic profiling.
Studies have documented the potential antitumor activities of glaucocalyxin A (GLA), an ent-kaurene diterpenoid isolated from Rabdosia japonica. However, the metabolic mechanism underlying the antitumor activity of GLA remains largely unknown. The effects of GLA on the metabolome of human liver cancer cells using GC/MS- and LC/MS-based metabolic profiling have been investigated. An untargeted metabolomics approach in conjunction with orthogonal projection to latent structures-discriminant analysis (OPLS-DA) has been developed to characterize the metabolic modifications induced by GLA treatment in human hepatoma cell line SMMC7721. Results demonstrated that cells cultured in the presence or absence of GLA displayed different metabolic profiles: the treatment induced an increased purine metabolism, pyrimidine metabolism, and sphingolipid metabolism and a decreased amino acid metabolism. At the same time, GLA treatment induced cell apoptosis and cell cycle arrested at G2/M phase in a dose-dependent manner. In addition, two representative apoptosis-inducing cytotoxic agents were selected as positive control drugs to validate the reasonableness and accuracy of our metabolomic investigation on GLA. The study displayed a systemic metabolic alteration induced by GLA treatment, showing the impaired physiological activity of SMMC7721 cells, which also indicated anti-proliferative and apoptotic effects of GLA. In the meantime, GC/MS- and LC/MS-based metabolomics applied to cell culture enhanced our current understanding of the metabolic response to GLA treatment and its mechanism; such an approach could be transferred to study the mechanism of other anticancer drugs. Graphical abstract A systemic metabolic alteration induced by glaucocalyxin A (GLA) treatment of SMMC-7721 cells.